Antiviral and immunological effects of tenofovir microbicide in vaginal herpes simplex virus 2 infection.
The anti-HIV microbicide, tenofovir (TFV) gel, has been shown to decrease HIV-1 acquisition by 39% and reduce herpes simplex virus 2 (HSV-2) transmission by 51%. We evaluated the effect of a 1% TFV gel on genital HSV-2 infection in a mouse vaginal challenge model. In vitro plaque assays and luminex multiplex bead analysis were used, respectively, to measure postinfection vaginal viral shedding (day 1) and cytokine secretion (day 2). To further investigate the anti-HSV-2 properties, we evaluated the direct antiviral effect of TFV and the oral prodrug tenofovir disoproxil fumerate (TDF) in cell culture. Compared to placebo-treated mice, TFV-treated mice had significantly lower clinical scores, developed later genital lesions, and showed reduced vaginal viral shedding. Furthermore, the levels of IFN-γ, IL-2, TNF-α, and other cytokines were altered in the vaginal fluid following topical tenofovir treatment and subsequent HSV-2 challenge. Finally, we found that both TFV and TDF inhibited HSV-2 infection in vitro; TDF showed a 50-fold greater potency than TFV. In conclusion, we confirmed that the microbicide TFV had direct anti-HSV-2 effects in a murine vaginal challenge model. Therefore, this model would be suitable for evaluating present and future microbicide candidates. Furthermore, the present study warrants further investigation of TDF in microbicides.